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COMPLETE SPEanCATION 
Ingredient for Poultry Feed 



I George Devey Lackey^ Jr., of 
Apartado 410, Gueraavaca, Morelos, Mexico, 
a citizen of the United States of America, 
do hereby declare the invention, fo^r which 

5 I pray that a patent may be granted to 
me, and the method by which it is to be 
performed; to be particularly described in 
and by the following statement: — 
This invention relates in general to pig- 

10 mentation agents for poultry and eggs and 
in particular to a powdedred .pigmentation 
agent made from flower pc^s containing 
xanthophyll. 
In the poultry and egg industry, which is 

15 reaching proportions far beyond lie expecta- 
tions of the pioneers, the stage has been 
reached where scientific research and applica- 
tion of new discoveries, methods and com- 
pounds are absolutely essential in order to 

20 meet the increasing competition. It is no 
longer a hit or miss industry engaged in by 
any or all farmers or poultrymen or in- 
experienced newcomers desiring to supple- 
ment their mcome by selling chickens and 

25 eggs. 

Exclusive of equipment, the initial cost 
of hatching eggs, or baby chicks, as well as 
the cost of feed to raise chicks to marketing 

stage or to an age for production of eggs 
30 are factors to be carefully watched and con- 
sidered when operating a poultry enterprise. 
Further, of utmost importance, the quality 
and acceptance of the eggs 'and poultry meat 
produced must be maintained at a hi^ level 
35 to be marketed to a successful advantage in 
face of competition. 

Because of consmner preference for poultry 
meat and eggs having; an appreciable amount 
of yellow pigmentation the poultry industry 
40 is constantly striving to produce poultry meat 
and eggs having the best possible yellow pig- 
mentation. Many different means have been 
employed to provide this desired pigmenta- 
tion. Natural ingredients of poultry feeds 

[Price 4s. 6d.] 
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such as yellow corn and alfalfa provide cer- 
tain degrees of pigmentation in finished 
poultry and eggs, however the optimum level 
of pigmentation in the finished poultry and 
eggs cannot be obtained by only the use of 
these ingredients as the sole soiurce of pig- 
menting factor at the levels at which these 
ingredients are feasible to be used. Also 
tiiere are times when, because of economy 
or availablity, it is desirable to use in- 
gredients in producing poultry feed other 
than those that are common sources of the 
pigmenting factor. The goal, therefore, is 
to obtain a low cost compound or ingredient 
for poultry feed that can be readily available 
and that has high pigmentation characteristics 60 
from which a high degree of pigmentation 
will be carried forth through digestion to 
the finished poultry and eggs. 

Varied and expensive compounds, natural 
and synthetic, have been used to obtain 65 
increased pigmentation in poultry and eggs. 
One fact has been established by the prior 
art. That is that xanthophyll, a natural 
plant pigment, is the substance which is 
needed in the diet of poultry to provide the 
desired ydlow pigmentation of tihe skin and 
fat of finished poultry and the yolks of eggs. 

Xanthophyll is present in varying degrees 
in a great deal of vegetation found in nature. 
The many different feeds used in the poultry 75 
industry vary widely in their content of this 
pigmentation factor. The goal of all feed 
manufacturers and poultrymen is to provide 
a feed with sufiicient xanthophyll to produce 
finished poultry and eggs with a high level 80 
of pigmentation that will be readily acceptable 
to the buying public. 

Although certain materials used as in- 
gredients of poultry feed may be good sources 
of xanthophyll they are apt to be expensive, 85 
in inadequate supply, or of a nature to require 
excessive" levels to be used for supplying 
desired pigmentation, thus resulting in a lack 
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of efficiency of poultry converting feed to 
meat or eggs to the best advantage 
economically. Conversely to the latter -point, 
many -feedsj while providing optimum levels 
. 5 of , g^wth ' ingredients, do not contain 
zanthophyll in sufficient quantities to pro- 
T . . Vide ±s desired yellow pigmentation of 
- finished poiiltry and yolks of eggs. 

Processes involving the transformation of 
JO various plants and vegetation into materials 
containing high levels of santhophyll have 
been used. 

However, I Jiave found a means by which 
■ the relatively - high cost of producing the 
15 desired pigmentation can be reduced to com- 
mercial needs; and in accordance with the 
- . prsseat invention a feed for poultry com- 
. prises a basic growliL food having an adcE- 
tion . .of : ' xanthophyll-containing powdered 
20 material produced ftom the xanthophyll-conr 
raining petals cf flowers which range in coloiur 
from yellow to deep orange, the addition 
being in sufficient quantity to provide 
. • xanthophyll serving to produce the required 
25 pigmentation. 

Preferably, the additive material is in 
. sufScient quantity to provide ranthophyll in 
an amount from ten to eighty grams of 
santbophyll per short ton of feed. Any 
30- xanthophyll initially contained in the feed 
before the addition of the powdered material 
may be counted in the total xanthophyll con- 
tent of the feed. 

The invention also comprises a xantho- 
, -35 phyll-containing pigmentation agent foi addi- 
tion to a - basic growth .food and when pro- 
. duced in powder form from the petals of 
flowers which range m cxflour bom yellow to 
deep orange, 

~~;iO . Preferably the flower petals used for this 

- . ; invention are those of Tagetes or of the mari- 

gold family. 

Such feed materials may be different in 
different parts of the world, ^t when they 
45 - have lEgF pigmeiitatiori agent combined with 
-them, me . resulting feed will provide con- 
.. - ■ sistently and unifomJy a very desirable level 
i - of pigmentation of the sfcin and fat tissues of 
-die birds consuming lie feed, and of the 
.50 yolks of the eggs produced by birds con- 
■ - suming the feed, such desired results bemg 
obtained at a low cost from the use of my 
.. .pigmentation agent. 

: One important advantage of using my pig- 
"55 iaentation agent is that other ingredients of 
. - the basic feed for poultry can be varied 
considerably depending on availability, 
. market conditions and prices, season, location 
: and countless- other factors, lie object, of 
60 - course, bemg .to use the least expensive in- 
. gredienls .consistent with satisfactOTy growdi 

- "results, as for instance, milo maize, kaifer 
com, white com, instead of other items that 
inay be in short supply oj ftyailable %% a 

0 disadvantage eggaoiiiically. 



This provides for flexibility ia feed formu- 
lation, and it may well be that greater 
efficiency of conversion of feed tt) meat or 
eggs may be attained. For example, with 
other ingredients not high in xanthophyll 70 
content being used in combination with 
alfalfa as the only source of xanthophyll, the 
level at which alfalfa must be used to pro- 
duce the desired results in pigmentation of 
the finished poultry and the yolks of eggs may 75 
be as hi^ as 10% of the total feed. Alfalfa 
is not known to contain factors contributing 
<o the fast growth of poultry; to the con- 
trary, there is evidence that indicates that 
v/hen alfalfa is used at this, high a level it 80 
actually proves to be a growm Jetardant. 
Consequently, by using my pigmentation 
agent at a relatively low level instead of 
other agents that require use at much higher 
levels for pigmentation benefits, greater varia- 85 
tions of known growth promoting ingredients 
may be utilized, .thus obviously resulting in 
improved efficiency of converting feed to meat 
or eggs. 

It has been foimd that the petals of the 90 
flower of the Marigold family has an ex- 
tremely high xanthophyll content and it is 
believed that with further experimentation 
it will be found that all flowers with petals 
ranging in colour from yellow to deep orange 95 
will be suitable for use in producing a 
powdered pigmentation agent high in 
xanthophyll content. However, the mari- 
gold is quite plentiful and easily grown with 
Htde or no special attention and also it is iqq 
easily grown at aknost any altitude and m 
almost all climates, thus the marigold serves 
admirably as a plentiful source for the here- 
in described pigmentation agent. 

In the process the flower is harvested and 105 
dried either naturally or artificially in any . 
manner known to the art. The petals arc 
then separated from the other flower com- 
ponents, the petals being groimd into a 
powder which has die excellent properties of no 
being readily and easily inixed with other 
ingredients in the fjroduction of a complete 
.poultry feed. The ground petals m a 
powdered form present an ingredient that is 
neither hygroscopic nor electrostatic. 115 

The above process can as well be reversed 
with the petals of the flower being separated 
from the other components of the flower as 
scon as the flower is harvested and then 
dried separately for the final steps in the 120 
production of the finished item. Also the 
entire flower head including the seeds can 
be ground after drying to produce a satis- 
factory feed ingredient. 

The xanthophyll value of flower, petal 125 
meal made from yellow marigolds in terms 
of B Carotene is equivalent to 17,000 mcg/g 
in materials tested thus far, and it is probable 
that this level will be fotmd even higher 
as better varieties are selected and separation 130 
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procedures of petals become more refined. 

In feeding trials with broiler type chicks 
using higher than necessary levels of my pig- 
mentation agent to provoke pigmentation no 

5 adverse effect was observed on either growth 
to feed conversion. Thus it has been proven 
that the item is completely palatable and in 
no way does it interfere with normal growth 
of poultry even v/hen used in amounts ex- 

10 cessive of the required level for providing 
the desired results. Excellent skin and fat 
pigmentation was ichieved when using my 
pigmentation agent aj the only dietary source 
of xantbophyll, and when used at lesser 

15 levels in combination with other ingredients 
containing xanthophyll it was found that the 
results were accumulative. Thus it has been 
proven that when my invention is used in 
combination with other sources of xantho- 

20 phyll its use enhances the pigmentation 
benefits of such other ingredients. It is 
emphasized, however, that odier sources of 
pigmentation are not necessary when my in- 
vention is properly employed as it alone does 

25 provide the desired pigSnentation in both 
finished poultry and yolks of eggs. 
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In these tests the materials identified as 
"Tagetes" were obtained by pulverizing 
petals of common varieties of Marigold 

70 flowers that are easily available. It is per- 
fectly apparent that the flower petal was 
effective in provoking yellow pigmentation 
of egg yolks to a very high degree while 
the material was used at a relatively low 

75 level. Calculating the concentrations of 
xanthophyll at the level of 17,000 mcg/g, 
these results are in agreement with generally 
accepted requirements of from 10,000 to 
12,000 mcg/lb of feed necessary to give 

80 adequate pigmentation. It must be pointed 
out that this pigmentation was caused by the 
material of the flower petal alone. Obviously 
when used to augment other ingredients 
which have some but not suBBdent content 

85 of xanthophyll the result would be even 
more desirable, or lesser quantities of the 
material could be usai to obtain tiie same 
results as are herein cited. 



That rather small quantities of this 
material are adequate to provoke desirable 
egg yolk coloring was demonstrated in a trial 
in which laying hens were first fed a pigment 30 
free diet. Within four weeks all birds were 
laying eggs with yolks that were almost 
completely white, these corresponding to a 
visual score of "2" on the Heiman Carver 
egg yolk rotor. To this depletion diet were 35 
added Tagetes flower petals at two diiferent 
levels, this diet then being fed to hens that 
had previously beet on the pigment free 
diet. Also included in the test were diets 
free of pigmentation containing ingredients 40 
to which were added two different levels of 
alfalfa, others to which were added two 
levels of achiote. In the same formula the 
following xanthophyll containing ingredients 
were subsdtuted for ingredients containing 45 
no xanthophyll: red milo, yellow milo, 
crioUo corn, yellow corn, and a combination 
of yellow corn and alfalfa. The egg yolk 
pigmentations obtained within two we^s and 
<»ntinuing as long as die diets were fed 50 
are shown in the accompanying table. 

Egg Yolk 
Pigmentation Index 
(Heiman-Carver) 

14 
16 
10 
11 
7 
10 
11 
16 
4 
5 
5 

From the foregoing it will be seen that I 
have provided a new method of obtaining 90 
xanthophyll and making it available as an 
ingredient of feed for poultry so that when 
feed containing the material cited is pro- 
vided for poultry it provokes yellow pig- 
mentation in the skin and fat of the poultry 95 
and of the egg yolks produced by the poultry, 
such results being both consistent and uni- 
form, and that die material is avaihble in 
sufiiciently low cost to make it commercially 
feasible. 100 

WHAT I CLAIM IS: — 

1. A feed for poultry comprising a basic 
growth food having an addition of xantho- 
phyll-containing powdered material produced 
from the xanthophyll-containing petals of 105 
flowers which range in colour from yellow 

to dc^ orange, the addition being in sufficient 
quantity to provide xanthophyll serving to 
produce the required pigmentation. 

2, A feed for poultry according to claim 110 



Treatment 

(1) Pigment Depletion Diet 

(2) Pigment Depletion Diet Plus 0.125 % Tagetes 

(3) Pigment Depletion Diet Plus 0250% Tagetes 

(4) Pigment Depletion Diet Plus 2.5% Alfala 

(5) Pigment Depletion Diet Plus 5.0% Alfalfa 

(6) Pigment Depletion Diet Plus 0.5% Achiote 

(7) Pigment Depletion Diet 1.0% Achiote 

(8) Yellow Corn Diet 

(9) Yellow Com Diet Plus 2.5% Alfalfa 
i(10) Criollo Corn Diet 

(11) Yellow Milo Maize Diet 

(12) Red Milo Maize Diet 
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1 in whicli the additive material is in 
sufficient quantity to provide xanthophyll in 
an amount of from ten to eighty grams of 
xanthophyll per ton of feed. 

5 3. A xanthophyll-ccntaining pigmentation 
agent when supplied for addition to a basic 
growth food in accordance with claim 1 and 
when produced in powder form from the 
xanthophyll-containing petals of flowers which 

10 range in colour from yellow to deep orange. 

4, The pigmentation agent according to 
claim 3 in which the flowers are of the 
genus Tagetee. 

5. The pigmentation agent according to 



claim 3 in which the flowers are of the mari- 15 
gold family. 

6. The feed according to claim 1 cr claim 
2 in which any xan'ihophyll contained in the 
fcod before addition of the xanthcphyll-con- 
taining powdered ingredient is counted in the 20 
total xanthophyll conient of the feed. 

7. A feed for pDultry, containing addition 
of a powdered xanthophyll-containing :'n- 
gredient, substantially as described herein. 

H. D. FITZPATRICK & CO., 25 
Chartered Patent Agents, 
3 Grays Inn Square, London, W.C.I ., 
and 

94 Hope Street, Glasgow, C.2. 
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